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(57) [Btt] 

[fif/&] S§ftJ15i±, BUPftjlOO A©In 0 . 07Ga 0 . 92 N 

2 om<D#pm 5 2 i:^©#pjij; t> t>m$ffim 

©j£^GaN 2 1 BOM U ;pjf 5 1 i;£3SSJC# 

^UrOfci&e 5xl0"/cm 3 t^0Ufco ->U3>ICJ: 
5 tt? i: 4: Off &£flt¥ *1" £ fc » 




(2) 

1 

[ftfM9*©t6H] 

mm^mits Au.Ganiiu-xi-v^ &t>mz>#pmt 

(Te), >f*$(S) , ■fel/>(Se)t*»>, milBT^ 

s ^ h s«a i: -r s 3 Kaft«9*»ff . 

1 0 17 ~5 x 1 0 18 /cm 3 T-fe2>Cli:$:^i:-rSif5l<ll 
1 Cffi«© 3J^b*^*ttfB3fc**. 

^LTV^-i:^mi:1-Sif*aiCIB«4©3K^b 20 
[0 0 0 1] 
5. 

[0 0 0 2] 

3R3fb«»*»{**ffl^fc**»* 
^S^ii, 383feJBCInGaN XteAlGaN #fflv>e>ft^ 
fee ISitJBCInGaN In©ffifi£J£# 30 

5 . 5 %WT©B^ M> l«IHIS63te"C«&3 8 0 nmttT 
©**UB#f& etlTl^o 
[0 0 0 3] 

b«t -5 ii-J-SlHIl] b*»U d©fifjg©38 
fM£»*JW£V^^IHJi#i&3. IP 
*>, aSJtJiCInGaN &fflV^fc»-&Ct± % ffifij&gfflfe» 
K38#Jl©*Siitt#JB < > »3teJft** l fiV'». X> a*>H 

[0 0 0 4] #SSlBtt±K©SH&J!?ife1" 41 
[0 0 0 5] 

tt, fBMBK 3^^b^^*ffl^fc^^?t*v> 
fg^Jf J£, AlxiGayiIn,-xi-TiN fr£j$£#PJf £ 
Cl©#pJf £ 5 4)Sffl!»SOl£v^Al„GaYaIni-x,-T2H 

ts>h&z>v)7mh*&mzmmz^tzm. : f-#p-<:ffi& 



9-3 6 4 2 3 

2 

aaaufc a. g?#pfi}£©£^£b[a 

ftti: 1 El t* ti t * a ^ o 
[0 0 0 6]X^ 2 fflfSBJHU M'JTJf £GaN T- 

jftSbfc^fcsisfcfcu is*a3 0f5rattx #p«t 

fct ^F««I©»KS 1 x 1 0 l7 ~5x 1 O'Vcm'fcbfc 

1 x 1 O'Vcm^^/h^V^^^tfffiT-r^fcfeS 
*b<&<* 5x1 0 ia /cm° £*) t)*%^t&m&M& 

T-f5fc»s*b<&^. x> aarat-a^ttfjfcb-ctt 

^ip{4£ffM1-£k©#&^° K:*— ^ttfWa^fcb 
Tfck -<*">(S) % ?;WKTe), -fel/>(Se)^*We 

7^:7*W$)JI?i:bTfciU -^*^A(M 
g), ffi»(Zn)#ffifflnIf6T?&S. 
[0 0 0 7] 

imm\mm?wm 2g*ji£AiGainN ©^ma^# 

Pt»iii:U #F»CF^- : *tt ! »Xtt7^7 , *^tt 
*8*«anibfc. ^(Dtzlsbs Y X(±> 7^ -tr 7" 

©mg^at^stfii^tsfc^ nereis***** 5 

iRLt-TS. ^>^A©fflfi£JthW$Mi±> # 

S1-Sf5*K-^«Si:»3fc9aKi:©B8«t»^*^ 

5. 

[0 0 0 8] 
[|»J] 

01C£V>T> $83^ I* 1 0 1t7 7^7S« 
14WbT*»K ^©tt:7W7S1K 1 ±£500 A©A1 

©±t{±, nit, mmms.o um, mm 5xio i8 /cm 3 © 

->ij3> K-^GaN ^f,)5K?>iSdr^UTiiEn + M3, 
urn, mm 5xl0 1T /cm 3 ©'>'J3> K-7© 
GaN njf 4, ^jB0¥«0.41/im©»3t» 5, R 

jp^0.5/zm, ;bilJS5 xlO'Vcm 3 , «K 5x10*7 
cm 3 (cv^^^Atf H-r*nfcAlo. osGao. 92 N *»6 
fig?. pi 6 K Mff^l /im, 7xlO l 7c 
m\ 5xl0 2 7cm 3 ©-7^^'>^A K- 

7© GaN *>e>fli5 3>^^ Ml 6 2tfJBJ58Si^TV^S. 

+ 'JTilJSn + H3©*®©-a5(iSfcBbT*>3> ^© 
Ba!»±t-e©Ji3CSE^-r4Ni^6>«*«ffi8#^ 

[0 0 0 9] 5 ©ffilffl&aiJSfck 0 2 C^-j- 

tr^ mmmm A©GaN *>e»j«s2 i@©^*'jtji5 1 

i:^ffftl00 A©In„. o 7 Gao. 93 N A»e>JS?> 2 01©#P 

J?^0.41/zmT-fe?.o X> #Pl5 2tli, »>«J3>4* 
iO 5 xl0 18 /cm 3 ©JgKt^iD^tlTV^5o 



3 

[0010] *fc, ^OflHSCSBft^'f F 1 0 ©g! 
3l#iSKov>TBll!irra. ±83l6#*y F 1 Ott, 
£t$£JI<b-&$!f!lffif&JI?£( ttT r H0VPE j kffi*-) t 
«fc3 4 3JfflJ5Rgfc:£&«i63ftfc. m^ibtltzJSZ&s NH 
s fc^+'JT^IUXttN, k 'J£A(Ga 
(CH,),) (WT r TMG j 4:18"*-) £ h VtTJlTJl^- 
H7A(A1(CH 3 ) 3 ) (WT r TMA j i:l2t) fcHJ^^W 
>S^A(In(CH 3 ) 3 ) (WT rim j fc^*-) ^>7>(S 
iH 4 )4^>7n^>*^;c-;uv^*^.7A(Mg(C s H 5 ) 2 ) 
(WT rcP 2 Mg j 4: IB*) X-SbZo 

[0 0 11] *1\ W*i5fe}l>SVJIW8ia!K«t!}«E»Ufc 
aa&±E£:-r5JP£100 ~400 /zm©ijMgH©-9-7 7 
•f 1 §M0VPE «B©fiiSac«a*nfetHr^ 

t«»-r«. *t, fiTETMUfcaaffi liter/#T?fifcS[ 
(cMb^A s e>?Sfill00 o C-C-y-7 r -f 7&ffi. 1 SSfflxy 

[0 0 12] fififc 400°C$T- {ST H 2 § 

20 liter/£\ NH 3 10 liter/4h TMA § 1.8x10" 6 
^Iz/fl-CflH&LTAlN ©;W7rJf 2#ift 500A©/P 
SfcJ&fiRSftfc. ■y-7r-f7lS461fiDSfiS1150 

U H 2 §20 liter/4h NH 3 §10 liter/fl\ 
TMG § 1.7X10- 4 ;U/^ H 2 #*£=tf5 0.86ppm CftR 
*nfc*>7>ft200Ml/«-T?7 O#0«&LT, ffi&Pft 5// 
m, its 5xl0 ia /cni 3 ©^U3> F-7"©GaN *>?>Eg& 

[0013] +j-7WTffl£i©iag§iioo'Cj;: 

«J*U N 2 Xf±H 2 §10 liter/3\ NH 3 § lOliter/ 
£\ TMG £1.12xl0- 4; E;i//#\ SV, H 2 #*£cfc>)0. 
86ppmt ftRSfifc 5 > § 10 x 10- 9 mol/#T-> 3O#0t 
*&LT, /zm, «fi5xl0 ,7 /cm s ©5/'J:3> 

F-7"©GaN *»&fi8SnJB4fcJKJ&Ufc. 

[0014] 7W& 1 ©S£fc850 "C 

K«*(fU H 2 §20 liter/3\ NH 3 §10 liter/#, TMG 

& 1.7xl0-;i//fl\ 7f3^H#AUTGaH fr&tfS 
»«* 1 0 0A©MU7]15 1 £Jfcfi£bfc„ ikC, N 2 Xfcfc 
H 2 §20 liter/#\ NH 3 §101iter/£\ TMG §2.1 xl 
0-**»//fc TMI §0.02xl0- 4 ^;b/3\ H 2 #7s£«fc 

S0.86ppm t#JK^nfc'>7>§10xl0- 8 mol/^-T% T- 
3dB#AUTIno. o 7 Ga„. 83 N frtfiSSff;* 1 0 OA© 
•>'J3># 5xlO ia /cm 3 ©SJSK^D$nfc#P®5 2 
£© J: -5 &*«©»!> Si UCk& % H6t 
^-T^ofc. WTMS 1 4:#pjf5 2 4:fc£5C, 2 

1*4: 2 0]f £tt«Jf fe U*S*T#F*JiTf, £&© 

mzoAiumomftm 5 §Bt& b& 0 

[0 0 15] JB«fcllOO , Cfc«j#U N 2 XttH 2 

§20 liter/fl\ NH 3 § 101iter/fl\ TMG §1.12x10 
"^V^, TMA §0.47xl0" 4; &;u/#\ CP 2 Mg 

§2xio- 4 ^;u/^-c-3o^^Ab, mmm.5 jim<D 

■^*«>£A(Hg)F— 7*©A1 0 . 08 Ga 0 . 82 N i?t>f&Z>pm 
6 l§ff£fi&bfco pH6 l©^^S/^Affl»KH: 5x 



(3) ^gB¥9-3 6 4 2 3 

4 

10 2 °/cm 3 T-fe5o £©tt!irctiu p!6 1lt *£ % £ 
ia*10 B QcnJ!a±©««frCfeS. 

[0 0 16] MOT, iftSfellOO'CfcftSfU N 2 XfcfcH 2 
§20 liter/fl\ NH 3 § 101iter/fl\ TMG §1.12x10 
- 4 *;i//fl\ CP 2 Mg § 4xl0- 3 ^;i//#©f!l^T- 

4*IB*XL, IRJSftl /zm©v^^H 7 A(Mg)F-7- 
©GaN 3 hjf6 2fcJ&fi£Ufc. 3>*7 

hJBG 2ffl^0 r *'><>A©«ftti 5xl0 2 7cm 3 -e$>5o 
d©#ffiT?ti\ FJf 6 2fc£, Jfiifi*10 B 

10 Qcm^±©tt««:-r*5. 

[0 0 17] ^OiatU, H2t^f»fiS«JSffl>> 
^#f# ?>nfco 3©->^y\§, 4 5 0°CT-4 5 

^> imwc ^©awaaicj;?), 3>^^H6 

2, pf6 1lt ^n^tl. 7xl0 1 7cm 3 , 
5xl0 17 /cm 3 x mftM 2ncm, 0.8 ficm ©pfi^S^ 

[0 0 18] H3!c^-f .fc^lc, 3>^^ FJi6 

2©±{c, ^y^v^'J >^CJ; t)Si0aJB 9 *2000A©ff 
20 SfcJBJffiU *©SiO a JB9±C7*M/S?>^ M OSS 
ILL ^bTx 7th'JV^77ia!), H3t:^-r 

«t^{r, hji6 2±c*i>t. m** ] )7mm 

n + jg 3 iCjbf-rsflMiJBjaEfilSffiA' ©7* M/i^ h 1 

h 1 0{c e toTat)tlT^^V^Si0 2 jl9§7^{b7k^ 
*i >^ ^ > ^Mt- R3)£ b fe . 

[0 0 19]*tc, 7*M/j;^M OSWSi0 8 Jg9C 
■toTlfcnt^^«©3>^^ M6 2, pJ16 
1, 56*fli5 % n®4§, H£jg0.04Torr, nm&mt) 
30 0.44W/cm 2 % BC1 3 #X§10 ■l/^©ifl^Tffitl|&b F5-f 

1-««ffiBiaib©fc»ffl?LA^jS$iife. 

[0020] «tc, is^©±^Ht, -atHi*«a 

b, 7*M/^^h©^, 7th l JV^77-flg, 

?ISn + Jf3»U3>** hS6 2ic^f-tS«@8, 7 
§^BKbfe„ ^©^, ±l3©iP<5!La^nfc'7iM§# 
^■vrtClSOBfbTx *^^'T^--K5 : -^7*§fffc 0 
40 [0 0 2 1] ^©JiSHbTft&ftfclRJteSfrfB:, |gi& 
*lSt20niAT-, »3tK-^«g3 8 Onm, ^^Jg2mW 
Tfeofc. dCD»*a*tt3?6tf»5» f£#©*«8©t> 
©Cit^T 1 Ofgt[pJ±bfco 

[0022] ^©ioic, *^0^{±®t4rb^^;i/^-© 

£$8#Jf©#FJl t^DbTOS©!?, »**<&©»** 
*A» fSJfc»***ra±1-S. ±l2©^5£FiJT-ttx ftftjg 

5(7JA'J7i5lo;i>^t«v r*«ffiiilBlc#ffif 5 P 
^6 1 4:ng4©M>F^-^^7'J;t) i fe'J>^<*5«ta 

50 /d:^7*;^'^7 i D^g^tffM$^^Tv^^o ±mnmmi:iz 



(4) 



5 

[0023] ±mnmmx-iz, 5 ©#fji 5 2 1 

In 0 . cGao. 93 N Alo. oaGao. 89 In 0 . oaN m<D 

^g*SflPjfiffi*ei-aAlx,GaT a In l -x»-T»N 

>J7g5 1 i:#p!5 2ttB&te?£&£--gc£^?><fc? 
[0 0 2 4] ^ ±fiaSUWfltfck W^t-HCo 

[01] *f5fflffl^WftiaE0lt«5fS3t^*-K 
[0 2] [i]^m^Jffl^>fe^*-b'©M3iiX?i^^bfc 



[0 3] PHUfi««(0«y6^'f*-K©»Jixgft^bfc 
Bf®0o 

[0 4] pI^Jfi^CDf53t^*-KCD«SxgSzpbfc 
»tB0o 

[05] pnufiwicDfs^^-f^-KCDaajixgftTnbfc 

Bfffl0o 

1 0-l63fcy-f*-H 

3- ift*-\*';7itJgn + 1 

4- nJg 

5 \—wrm 

5 2-#fH 

6 l-pjf 

6 2-3>** hJB 
7, 8-WS 



01] 



[02] 



[03] 





[0 4] 



[0 5] 



